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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to telecommunication systems. In particular, the 
invention is directed to a method and system for the routing of short messages. 

2. Description of Related Art 

The known phrase "short message service" refers to a telecommunication service 
for the transmission and receipt of short text messages. In a GSM (Global System for Mobile 
communications) mobile communication network, for example, the short message service 
provides a means for sending messages having a maximum length of 160 characters to a GSM 
terminal. Implementing of a short message service requires a short message service center 
which functions as a center at which short messages are stored and from which they are further 
transmitted. Typically, a particular short message service center of a mobile network is set up 
or defined, in the telecommunication terminal (such as a mobile station), as the one with which 
that terminal communicates in carrying out short messaging functions and communication. 
There are two point-to-point functions defined for the short message service: Mobile 
Originated, which denotes a message originated by a telecommunication terminal or terminal 
device; and Mobile Terminated, which denotes a message that is addressed to a 
telecommunication terminal or device. 
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Many services operated using or by means of short messages have been 
implemented in telecommunication networks, and particularly in mobile communication 
networks. In a bank service application, for example, the user of a telecommunication 
terminal can pay his bills using a short message service. To do this, the user sends a short 
message in a predetermined format through a short message service center to a predetermined 
number. The predetermined format of the short message contains the data required for 
execution of the bank service function. The predetermined number has been defined as a 
particular address in a fixed data network, and the short message service center performs an 
address conversion from the predetermined number to the data network address. A bank 
application in the data network processes the command delivered in the short message and 
sends a response via the short message center to the user of the telecommunication terminal 
from which the request originated. 

In the situation described above, the short message service center is an essential 

component for the bank application; i.e because the short message service center has to 

a) 

perform a specific address conversion, the application is dependent on the operation and 
required functionality that is provided by that particular short message service center and often 
on the network operator as well. This necessary reliance is a source of problems for 
subscribers using different networks because the service application is therefore only available 
in certain networks. If a subscriber in a first network wants to use a service application 
provided in a second or different network, then the subscriber has to specially define or 
redefine, in his telecommunication terminal, a short message service center of the second 
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network for the time during which he is using the service application. The subscriber must 
also perform this operation between two short message service centers in the network of the 
same operator. 

Heretofore known is a method by which a short message of Mobile Terminated 
5 format can be forwarded, as a short message in Mobile Originated format, by means of a 
telecommunication terminal. However, the short message must cross a radio interface, and 
thus necessarily entails a waste of limited radio network capacity. This method cannot, 
_ moreover, be applied to a large number of short messages that must be simultaneously 
transmitted. In a known solution, the operator of the first network may perform a conversion 
ICR service in a short message service center in the first network; this requires, however, special 
M agreement between the operators of the first and second networks. 



4 
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OBJECTS AND SUMMARY OF THE INVENTION 



It is accordingly the desideratum of the present invention to eliminate, or at least 
significantly reduce or alleviate, the drawbacks and deficiencies inherent in prior art systems 



that enable the use of short message-based data network services independently of the 
particular short message service center that is defined in (and thus used by) the mobile station. 



lQn message into a data network in a telecommunication system that comprises a mobile 

M communication network and, connected to the mobile communication network, a 

L telecommunication terminal, a first short message service center and a data network. The 

j?y short message service center defined in, for use by, the telecommunication terminal is the first 

'•zr 5 

Q short message service center. In the inventive method, a short message that is addressed to a 
15 predetermined destination number is routed from the terminal to the first short message service 
center. A mobile switching center that is defined or located in the numerical addressing range 
of the mobile communication network is determined from the destination number. The 
numerical range may, by way of example, correspond to the numbering scheme E.164. The 
short message is routed from the first short message service center in Mobile Terminated 
20 format to the predetermined destination number. 



5 



and methods such, for example, as those described hereinabove. 



It is a particular object of the invention to provide a novel method and system 



In one aspect the present invention is directed to a method for routing a short 
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More particularly, and in further accordance with the inventive method, the 
short message is routed from the first short message service center to a special converter 
component on the basis of the predetermined destination number that refers to the converter 
component and which is in the numerical range of the mobile communication network. The 
converter component is a novel and heretofore unknown type of network component that 
implements particular functions in the mobile switching center. The short message is then 
routed from the converter component to the data network. 

Various embodiments may be implemented using one or more of a number of 
variations and refinements as herein disclosed. Thus, the data network may be connected to 
the converter component and the short message transmitted directly from the converter 
component into the data network. The converter component may be located at a network 
address of or corresponding to the mobile switching center. 

The predetermined short message destination number referring to the converter 
component may be converted in the converter component into a destination number that refers 
to the data network. The destination number is preferably comprised in or as a part of the 
numbering scheme of a global mobile communication network, which means that it will be 
possible to be connected to the data network via existing telecommunication terminals 
regardless of the network or operator. In other words, a short message can be routed to the 
data network simply by using a number that refers to or identifes the converter component. 

The invention is further directed to a method for routing a short message in a 
telecommunication system as described above but additionally comprising a second short 
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message service center to which the data network is connected. In accordance with this 
modified implementation of the invention, the short message is routed from the first short 
message service center to the converter component on the basis of a destination number that 
refers to the first short message center and that is part of the number range of the mobile 
5 communication network. A Mobile Terminated format short message is converted in the 
converter component into a Mobile Originated format short message and routed to the second 
short message service center. The converter component may be located at a network address 
of or corresponding to the mobile switching center. 

The short message destination number that refers to the converter component 
10 n may be converted into a destination number that refers to the second short message service 
P center, this second or latter destination number again referring to a destination number in the 
L data network connected to the second short message service center. The destination number 
Pjj conversions are so chained that the data network and the service implemented in the data 
□ network will eventually be reached by initial use of a number that refers to the converter 
15 component in the user's "home" or otherwise directly-accessible communications network. 

An acknowledgement message may also be routed from the second short 
message service center to the first short message service center via the converter component. 
In this way, the first short message service center receives an acknowledgement message in 
response to receipt of the Mobile Terminated format short message. 
20 The invention additionally provides a system for the routing of a short message 

into a data network from a telecommunication system that comprises a mobile communication 
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network and, connected to the mobile network, a telecommunication terminal, a first short 
message service center and a data network. The first short message service center is defined in 
the telecommunication terminal as the active short message service center. In the inventive 
system, a short message that is routed to a predetermined destination number is addressed from 
the telecommunication terminal to the first short message service center. A mobile switching 
center identified or designated in the numerical range of the mobile communication network is 
determined from the destination number of the short message and the short message is then 
routed from the first short message service center in Mobile Terminated format to the 
predetermined destination number. 

The system of the invention comprises a converter component connected to the 
mobile communication network, and the short message destination number in the numerical 
range of the mobile communication network refers to that converter component. The system 
further comprises means for routing the short message from the first short message service 
center to the converter component based on the destination number which refers to the 
converter component, and means for routing the short message from the converter component 
to the data network. The converter component is preferably located at a network address that 
corresponds to the mobile switching center. In some embodiments of the invention, the data 
network is connected to the converter component. 

In implementing the inventive system, the converter component may comprise 
means for converting a predetermined short message destination number that refers to the 
converter component into a destination number that refers to the data network. 
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The present invention further provides a system for the routing of a short 
message in a telecommunication system as described above but additionally comprising a 
second short message service center to which the data network is connected. The converter 
component is connected to the mobile communication network, and has a destination number 
that is defined in the numerical range of the mobile communication network. The converter 
component comprises means for converting a Mobile Terminated format short message into a 
Mobile Originated format short message, and means for sending the converted format short 
message to the second short message service center. The converter component is preferably 
located at a network address that corresponds to the mobile switching center. 

The converter component may, in various embodiments of the inventive system, 
comprise means for converting a predetermined short message destination number that refers to 
the converter component into a destination number that refers to the second short message 
service center, which in turn refers to a destination number in the data network. 

The system may also comprise means for routing an acknowledgement message 
from the second short message service center to the first short message service center via the 
converter component. This arrangement enables the first short message service center to 
receive an acknowledgement message in response to receipt of the Mobile Terminated format 
short message. 

The mobile communication network utilized or present in some implementations 
and embodiments of the inventive method and system as described above is based on a digital 
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mobile communication system, such for example as a GSM (Global System for Mobile 
communication) system. 

As compared with the prior art, the present invention advantageously enables 
the use of Mobile Terminated format short messages which are transmitted from network to 
network. Short message applications provided in another, different network can therefore be 
utilized without operators or users having to make any changes to existing equipment. No 
separate agreement is needed between operators to allow the use of services provided by 
another operator, and the user need not set or define in his mobile station the access or routing 
number of the short message service center of the other operator in order to use, and for the 
time that he is using, a service provided by the other operator. The invention accordingly 
allows for world-wide utilization of a service as a consequence of the global numbering system 
that is used in the mobile communication network. 

The invention may be applied to a form of service in which, for example, a 
television advertisement or like interactive medium presents a question and a telephone number 
to which a text message can be sent. In this way it is possible to implement applications such 
as telephonic polls using text messages, thus avoiding the congestion that would result from the 
use of a conventional switched connection in the conduct of such polls. This form of service is 
also advantageous to the user since the connection functions without regard to the particular 
active short message service center assigned for each subscriber. The invention furthermore 
allows a large number of calls to be simultaneously connected to a data network via a text 
message service. 
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Other objects and features of the present invention will become apparent from 
the following detailed description considered in conjunction with the accompanying drawings. 
It is to be understood, however, that the drawings are designed solely for purposes of 
illustration and not as a definition of the limits of the invention, for which reference should be 
made to the appended claims. 



11 



By Express Mail # EL489599473US 

BRIEF DESCRIPTION OF THE DRAWINGS 



In the drawings, wherein like reference characters denote similar elements 
throughout the several Figures: 

Figs, la and lb schematically depict prior art signaling schemes; 

Fig. 2 is a diagrammatic block diagram of a system constructed in accordance 
with the present invention; and 

Fig. 3 schematically depicts a signaling scheme in accordance with the 

invention. 
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DETAILED DESCRIPTION OF THE CURRENTLY PREFERRED EMBODIMENTS 



Fig. la illustrates typical signaling that currently takes place in a GSM 
communication system for a Mobile Terminated short message. With reference to the 
numbered arrows in that Figure, a short message consistent with GSM specification 03.40 is 
sent (arrow 1) from a short message service center SC to a mobile switching center GMSC that 
serves as a gateway. The mobile switching center GMSC queries (arrow 2) the subscriber's 
home location register HLR for routing data for the subscriber using the MAP (Mobile 
Application Part) operation MAPSENDROUTINGINFOFORSM. The home location 
register HLR responds to the query (arrow 3). The mobile switching center GMSC routes the 
short message (arrow 4) to mobile switching center SMSC using a 
MAP MT FORWARD SHORT MESSAGE operation, and mobile switching center SMSC 
queries (arrow 5) the visitor location register VLR for the location of the B-party using a 
MAPSENDJNFOFORMTSMS operation. The visitor location register VLR then 
responds to the query (arrow 6) with a 

MAP PAGE/MAP SEARCH FOR MOBILE SUBSCRIBER operation. Mobile switching 
center SMSC searches the network (arrow 7) to reach the mobile station MS using a BSSAP 
(Base Station System Application Part) operation as described in GSM specification 04.08. 
The mobile station MS responds (arrow 8) to the search. Mobile switching center SMSC then 
sends (arrow 9) to the visitor location register VLR an acknowledgement that it has reached the 
mobile station MS, and the visitor location register VLR sends (arrow 10) an acknowledgement 
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to the mobile switching center SMSC. The mobile switching center sends the short message to 
the mobile station MS (arrow 11) in the manner described by GSM specification 04.11. The 
mobile station MS sends an acknowledgement (arrow 12) of its receipt of the short message to 
the mobile switching center SMSC, which then sends (arrow 13) an acknowledgement to the 
mobile switching center GMSC that serves as the gateway. Mobile switching center GMSC 
additionally sends (arrow 14) to the short message service center SC an acknowledgement of 
transmission of the short message. 

Fig. lb similarly illustrates the typical signaling operations that currently take 
place in a GSM system for a Mobile Originated short message. 

As seen in Fig. lb, the process begins when a mobile station MS sends (arrow 
15) a short message to a mobile switching center SMSC in the manner described in GSM 
specification 04.11. The mobile switching center SMSC checks (arrow 16) the subscriber 
information in the visitor location register VLR using a MAPSENDINFOFORMOSMS 
operation, and the visitor location register VLR sends (arrow 17) an acknowledgement of the 
message to the mobile switching center SMSC. The mobile switching center SMSC then 
routes (arrow 18) the short message to another mobile switching center IWMSC using a 
MAPMOFORWARDSHORTMESSAGE operation. The short message is routed (arrow 
19) to the short message service center SC in the manner described in GSM specification 
03.40, and the short message service center SC sends (arrow 20) an acknowledgement of the 
short message to mobile switching center IWMSC. Mobile switching center IWMSC also 
sends (arrow 21) an acknowledgement of the short message to mobile switching center SMSC 
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using a MAP MO FORWARD SHORT MESSAGE ACK operation, and mobile switching 
center SMSC sends (arrow 22) an acknowledgement of the short message to the mobile station 
MS using a BSSAP operation as described in GSM standard 04. 11. 

Fig. 2 depicts, in diagrammatic block form, a preferred embodiment of a 
system constructed and configured in accordance with the present invention. It will however 
be recognized and apparent to persons skilled in the art that Fig. 2 shows only those 
components essential to the operation of the invention, and thus not all of the devices and 
components that typically form or are used in conjunction with such a telecommunication 
*\ ;s network are included in Fig. 2.j 
lQri As seen in Fig. 2, a mobile station MS is connected to a digital mobile 

O communication network, as for example a GSM network. In the mobile station MS, short 
; L message service center SCI has been defined as the active station or center through which 
short messages sent or received by that mobile station are to be transmitted. In the therein- 
depicted embodiment the inventive system further comprises a second short message service 
15 center SC2 to which a data network DN is connected. The short message service centers SCI 
and SC2 may belong to or be a part of separate mobile communication networks that are 
managed by different operators or a single network that is managed by a single operator. 

Connected between the mobile switching centers SCI, SC2 is a converter 
component MSCM of the invention. In the embodiment shown and now described by way of 
20 illustrative example, the mobile station MS and the first short message service center SCI 
belong to the network of a different operator than do the converter component MSCM, the 
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second short message service center SC2 and the data network DN. The present invention is 
nevertheless applicable, and operable, no matter where the network components are located 
and, indeed, the network components may be located in or form a part of or belong to any 
network. Moreover, the converter component MSCM can be a standalone device, as shown in 
the drawing, or integrated as a part of some other suitable network component. 

From mobile station MS, a short message is sent into the data network DN by 
using address or directive numbering that refers to the converter component MSCM. In the 
illustrated example, the short message is sent to telephone number D; the numeric sequence 
" + 123" at the beginning of telephone number D refers to the converter component MSCM. 
Converter component MSCM comprises means for routing the short message into the data 
network DN, with the telephone number D being converted into an address D' that refers to 
the second short message service center SC2. The short message is then routed further along 
the data network DN, with the short message service center SC2 converting the telephone 
number D' into the ultimate destination address D" in data network DN. 

Using means provided in converter component MSCM, the telephone number D 
can also be converted directly into the address D M in data network DN. In that case, the data 
network DN is connected to converter component MSCM and the short message is transferred 
directly from converter component MSCM into data network DN without any actions being 
performed by second short message service center SC2. The interface between the converter 
component MSCM and data network DN is similar to that between the short message service 
center SC2 and data network DN. In addition, either one or two transmission links may be 
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provided to data network DN. The reasons for using such alternative routing may be based 
on, by way of example, the particular data network destination address D M , the time, the 
contents of the message, or a malfunction in the second short message service center SC2, any 
of which may require the use of an alternative route. 

The converter component MSCM comprises means for converting a Mobile 
Terminated format short message into a Mobile Originated format short message. This 
conversion is carried out by converting fields for messages in Mobile Terminated format into 
the fields of the Mobile Originated format. The converter component MSCM also comprises 
means for converting an acknowledgement message received from the second short message 
service center GMSC2 in response to a Mobile Originated format short message so that the 
telecommunication terminal MS sees the acknowledgement message as an answer to the 
original message. The fields to be converted may for example be presented in the MAP 
protocol items MAPMTFORWARDSHORTMESSAGE and 

MAPMOFORWARDSHORTMESSAGE, which are described in the GSM 09.02 v6.1.0 
standard. 

The following information elements in the original Mobile Terminated message 
are essential to the operation and use of the present invention: 

** SM RP OA - contains the first short message service center SCI. 
** SM RP DA - contains the GSM network subscriber identity IMSI that 
corresponds to the destination number D. 
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** SM RP UI - contains a data element of the next protocol level TPDU, 
comprising the information element TP-OA which contains the telephone number 
(MSISDN1) of the sender (MS) of the message. 

The following information elements are set in accordance with the invention in 
the converted Mobile Originated message: 

** SM RP OA - the TP-OA found in the TPDU which was in the SM RP 
UI field in the Mobile Terminated message. 

** SM RP DA - the address of the second short message service center 

SC2. 

** SM RP UI - the second address D' corresponding to the IMSI, found in 
the converter component MSCM, is set in the TPDU element field TP-DA found in SM 
RP UI. 

The converter component MSCM is implemented so that it performs in part 
some of the same functions as the mobile switching center MSC defined in conjunction with 
mobile communication systems. The number of functions implemented in the converter 
component MSCM is nevertheless considerably smaller than those of the mobile switching 
center, so that the converter component MSCM is simpler in construction, easier to design and 
operate, and less expensive to manufacture and maintain. 

In location updating, the converter component MSCM implements the functions 
of the visitor location register VLR. For updating, the subscriber register for the destination 
address or destination subscription of the original short message is used as a home location 
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register HLR. The converter component performs the MAPUPDATELOCATION 
operation, responds to the MAPINSERTSUBSCRIBERDATA with an appropriate 
acknowledgement message and receives a message acknowledging the 
MAP UPDATE LOCATION operation. 

Fig. 3 depicts a preferred signaling scheme and procedure in accordance with 
the invention. The arrow numbers in Fig. 3 that also appear in Figs, la and lb identify the 
corresponding signaling operations for Mobile Terminated and Mobile Originated short 
messages. 

With specific reference to Fig. 3, a subscriber A sends a short message to the 

number Bl via his active (i.e. defined) short message service center SCI. The short message 

a) 

is transmitted to short message service center SCI as a normal Mobile Originated short 
message. Short message service center SCI routes (arrow 1) the received short message to 
mobile switching center GMSC1 which detects, as for example using a part or prefix at the 
beginning of the number Bl, that the short message is destined for another telephone network. 
Mobile switching center GMSC1 then sends (arrow 2) a routing query to the home location 
register HLR, and the home location register HLR responds (arrow 3) to the query. The home 
location register HLR contains data indicating that the subscriber is located in the area of the 
converter component MSCM; in other words, the home location register HLR sees the 
converter component MSCM as a mobile switching center. Mobile switching center GMSC 
then routes (arrow 4) the short message to the converter component MSCM using a 
MAP MT FORWARD SHORT MESSAGE operation. 
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The converter component MSCM is the inventive signaling component which 
converts the Mobile Terminated format short message into a Mobile Originated format short 
message. The format of the short message is so changed that the short message will seem to 
be on its way from subscriber A to short message service center SC2 to the number D\ The 
converter component MSCM routes (arrow 18) the converted short message to mobile 
switching center GMSC2 using a MAPMOFORWARDSHORTMESSAGE operation, and 
the short message is transmitted (arrow 19) to short message service center SC2. Short 
message service center SC2 sends (arrow 20) an acknowledgement of the short message to 
mobile switching center GMSC2, which sends (arrow 21) an acknowledgement of the Mobile 
Originated format short message to mobile switching center MSCM using a 
MAP MO FORWARD SHORT MESSAGE operation. The converter component MSCM 
sends (arrow 13) an acknowledgement of the Mobile Terminated format short message to 
mobile switching center GMSC1, which sends (arrow 14) to short message service center SCI 
an acknowledgement of the transmitted short message. 

At the same time, short message service center SC2 receives the message in the 
normal manner and converts the address D* into the destination data network address D", i.e. 
the address at which the actual service application is located. The service application at the 
address D" sees that the short message has been transmitted from subscriber A via short 
message service center SC2. The service application processes the short message and sends a 
response, setting the sender number as B2. Short message service center SC2 receives the 
short message and sends a response message to subscriber A by a known procedure. The 



20 



By Express Mail # EL489599473US 

response message sent by the service application need not be routed via the converter 
component MSCM. Subscriber A sees that the response message has arrived from the number 
B2 via short message service center SC2, and one transaction has thereby been completed. 

In accordance with the invention, transmission of the Mobile Terminated format 
short message is interrupted when the short message has reached the center which is the 
converter component MSCM. The short message is then transmitted to the second short 
message service center SC2, just as if the short message had been received via the radio 
interface. The mode of operation is then changed or converted into that of a Mobile 
Originated short message, whereupon the original Mobile Terminated message is 
acknowledged. 

Correspondingly, in a situation in which the data network DN is connected to 
the converter component MSCM, no conversion from a Mobile Terminated type message into 
a Mobile Originated type short message is performed but, instead, the short message is routed 
directly from the converter component MSCM into data network DN. In this case, and with 
reference to Fig. 3, signaling messages 1, 2, 3, 4, 13 and 14 are employed. The interface 
between the converter component MSCM and data network DN is so implemented that it 
resembles the interface between the short message service center SC2 and data network DN. 

Thus, while there have shown and described and pointed out fundamental novel 
features of the invention as applied to preferred embodiments thereof, it will be understood that 
various omissions and substitutions and changes in the form and details of the methods 
described and devices illustrated, and in their operation, may be made by those skilled in the 
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art without departing from the spirit of the invention. For example, it is expressly intended 
that all combinations of those elements and/or method steps which perform substantially the 
same function in substantially the same way to achieve the same results are within the scope of 
the invention. Moreover, it should be recognized that structures and/or elements and/or 
method steps shown and/or described in connection with any disclosed form or embodiment of 
the invention may be incorporated in any other disclosed or described or suggested form or 
embodiment as a general matter of design choice. It is the intention, therefore, to be limited 
only as indicated by the scope of the claims appended hereto. 
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